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145 Technology Park/Atlanta, Norcross, Georgia 30092-2979, (404) 449-5800

September 24, 1987
RMIV-REM-87-445
Response Date: N/A

Ms. Beverly Houston
U. S. Environmental Protection Agency
Region IV
345 Courtland Street, N.E.
Atlanta, Georgia 30365

Dear Ms. Houston:

Subject: REM III - EPA CONTRACT NO. 68-01-7250
W. A. NO. 128-4N43; LEE'S LANE LANDFILL
TRANSMITTAL OF BASIS OF DESIGN REPORT

Enclosed are two copies of the Basis of Design Report for slope protection
at the Lee's Lane Landfill. The report contains:

o Basis of Design
o Design Calculations
o Design Drawings and Specifications

Please call Keith Kessler at (404) 662-2215 or me at (404) 662-2378, if you
have any questions regarding the report.

Ver> truly yours,

Michael A. Szom
Regional Manage
Region IV

MAS/KAK/nd
Enclosure

cc: M. K. Yates
M. Amdurer
A. O'Rear
K. Kessler
E. Hatcher (site)
R. Howard (site)
File: LEE



LEES LANE LANDFILL - BASIS OF DESIGN REPORT
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1.0 INTRODUCTION

Ebasco REM III Team has prepared this Basis of Design (BOD) Report for
the design of the Bank Protection Control for the Lees Lane landfill.
The Site is located in an area adjacent to Ohio River in Jefferson
County, approximately 4.4 miles southwest of Louisville, Kentucky. The
Bank Protection Control is part of Alternative 3 (a total of 6
alternatives were defined) in the "Final Remedial Investigation and
Feasibility Study of Alternatives, Lees Lane Landfill Site, Jefferson
County, Kentucky, EPA WA No. 46-4L43."

This submittal has been prepared for the United States Environmental
Protection Agency (USEPA) Region IV under work assignment Number
128-4N43, EPA Contract Number 68-01-7250.

Following this introduction, the report is presented in three major
sections:

o Section 2.0 is the "Basis of Design." The section begins with a
discussion of the requirements of the "Enforcement Decision
Document." This subsection includes the objective of the design
and the approach to the design. The remaining subsections
describe in detail the criteria and data that form the basis for
the selection and design of the filter blanket, riprap for bank
protection, and the stability analysis for the bank slope. Also
included is a discussion of the riprap limits and other
miscellaneous design considerations. The final subsection notes
exceptions to the design as recorded during the design phase.

o Appendix A contains the "Design Calculations." Calculations were
prepared for sizing the filter material and riprap and for
analyzing the stability of the river bank slope.

o Appendix B contains the "Final Design." The design documents
consist of the earthwork specification and the design drawings.
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2.0 BASIS OF DESIGN (BOD)

This Basis of Design (BOD) report presents the details that include
the criteria, methodology, and data source for the design of the Bank
Protection Control.

A major data source for the BOD was the feasibility report entitled
"Final Remedial Investigation and Feasibility Study of Alternatives,
Lees Lane Landfill Site, Jefferson County, Kentucky, EPA WA No.
46-4L43", (hereinafter termed Feasibility Study Report). Other data
included state and federal guides and input from the local U.S. Corps
of Engineers (through the Emergency Response and Control Section).
Site-specific data included an aerial and land survey, soil and rock
grain size distribution curves, and on-site test sections.

Specific references are presented with the appropriate design
calculations.

2.1 Enforcement Decision Document

A final Enforcement Decision Document (EDD) documenting the
rationale for selection of Alternative 3 (one of six alternatives
considered) as the preferred remedial measure was signed by the
EPA Regional Administrator for Region IV on September 25, 1986.

As described in the EDD, the selected remedy includes the
following seven work items:

1. Provision for a properly operating gas-collection system.
2. Consideration of a possible future alternate water supply.
3. Cleanup of surface waste areas.
4. Bank protection controls.
5. Establishment of Alternate Concentration Limits (ACL) for the

groundwater at the site.
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6. Institutional controls, which will be fully identified during
remedial design, will be implemented. These controls may
include, but will not be limited to:
a. cautionary signs
b. installation of a gate at the Putnam Street access point

7. Operation and Maintenance (O&M) activities which will include:
a. groundwater, gas, and air monitoring
b. periodic inspection of the gas monitoring wells, gas

collection system, capped waste areas, and the riprap
along the Ohio River bank.

This BOD Report addresses the work items as described in the EDO,
Item No. 4, Bank Protection Control, for which Ebasco Services
Incorporated performed engineering, analysis, and design. The
report specifically identifies the basis of design for the bank
protection control system.

2.1.1 Remedial Design Objective
The objective of the bank protection design is to provide
a stable bank adjacent to the landfill. The stable river
bank is necessary to prevent slope erosion which would
encroach on the landfill.

2.1.2 Remedial Design Approach
In order to support the construction efforts of the EPA
Emergency Response and Control Section (ERCS), the

remedial design was performed during the initial phases of
construction. The design was, therefore, closely
coordinated with the ERCS. Significant input to the
design was provided through the ERCS by sources such as
the U.S. Corps of Engineers. Coordination with the ERCS
was primarily provided by assigning an Ebasco design
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engineer to the project site. As the conceptual design
was developed, detailed analysis was performed in Ebasco's
offices in order to verify and finalize the design. The
analyses consisted of slope stability studies and analysis
and design of the filter blanket and riprap river bank
protection.

2.2 Establishment of Riprap Limits

In the Feasibility Study Report, the Landfill Site had been divided
into three tracts: the Northern tract, the Central tract and the
Southern Tract. The initial effort in defining riprap limits was to
observe test pits in each tract. From the test pits, it was
determined that there was little, if any, landfill material in the
northern tract. The landfill material was found to be concentrated
in the central tract with some encroachment on to the southern
tract. Additional site investigation indicated the following:

o Landfill material was observed on the river bank in the central
tract,

o The Landfill material observed in the southern tract was set
back from the river bank,

o The trees and vegetation in the northern and southern tract
were larger and more established than in the central tract,

o The drainage feature between the southern and central tract
provides a natural break between the tracts.

Based on this information, with no visual evidence of land fill
material close to the river banks at the northern and southern
tracts and the indication of established mature vegetation in these
two regions, it was decided to limit the horizontal extent of the
riprap to the boundaries of the central tract.
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Apparent erosion on the river bank of the southern tract will
require appropriate periodic inspection and monitoring and is
addressed in the operation and maintenance plan for the project.

The upper limit of the riprap was set at the approximate natural
crest of the river bank slope. As the project site grading
continued and the new embankment slopes were established, the
existing river bank crest leveled at nominal elevation 440 ft (Mean
Sea Level) as observed by the design engineer.

The lower limit of the riprap was established with a four feet thick
layer of the larger riprap on the river bank slope extending 10 to
15 feet out from the waterline at the river bank. Input was
obtained from the U.S. Army Corps of Engineers to determine this
limit. This limit was based on the normal river pool elevation.

2.3 Riprap and Filter Blanket Design for Bank Protection

The design criteria for the filter blanket and riprap design was
based on federal and state standards and local experience. These
standards and practices deemed applicable are listed as follows:

Federal

U.S. Army Corps of Engineers, Engineering Manual, Part XIII,
Chapter 2

U.S. Army Corps of Engineers, Waterways Experiment Station,
Technical Memorandum No. 183-1

U.S. Bureau of Reclamation, "Design of Small Dams"

U.S. Department of Transportation, "Hydraulic Engineering,"
Circular No. 11
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State

Kentucky Department of Transportation, Bureau of Highways
Frankfort Standard Specifications for Road and Bridge
Construction

Others

Harry R Cedergren, "Seepage, Drainage and Flownet," John Wiley
and Sons, Inc.

James L Sherand, Richard J Woodward, Stanley F Gizienski,
"Earth and Earth-Rock Dams," John Wiley and Sons, Inc.

- George B Sowers and George F Sowers, "Introductory Soil
Mechanics and Foundations," MacMillan Publish Co.

William A Cutter, Robert C Waterman, "Riprap Design for the
Ohio River," Proceeding of 15th Ohio River Valley Soils Seminar.

Grain size distribution test results by Law Engineering and NUS
Corporation for Lee's Lane Landfill Site, Jefferson County,
Kentucky.

The riprap design was performed in accordance with the following criteria:

Mean flow velocity based on the 100-year flood condition of the
Ohio River at the City of Louisville, Kentucky

- Size of riprap was determined by the relationship of the mean
velocity against the stone, the ratio of 50 percent stone size
to the depth of flow and the unit weight of stone. The riprap
sizing followed the procedure as stipulated in "Hydraulic
Engineering Circular No. 11, U.S. Department of Transportation
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- The design of the filter blanket for riprap was performed in
accordance with the following criteria:

Criterion Sources

U.S. Army Corp of Engineers
(1) D15 (filter material)^ 5 U.S. Dept of Transportation

D85 (protected soil) ~~ Cedergren
Sowers

(2) D15 (filter material) 5
D15 (protected soil) "' Cedergren

Sowers

(3) D50 (filter material) 25 Cedergren
D50 (protected soil) —

2.4 Stability Analysis for River Bank Slope

The conventional static Simplified Bishop slip-circle stability
analysis was performed for the river bank slope stability to
investigate its long- term and short-term performance of the slope.
The soil parameters used for long term stability analysis were based
on the drained shear strength of the subsoil materials. Undrained
shear strength was used for the short-term stability analysis.

The criteria for minimum acceptable factors of safety used were as
follows:

Minimum Factor Model
of Safety Conditions

1.5 Long-term Static
1.3 Short-term Static

The model and parameters used for the Slope Stability analysis were
based on the following sources of information:

"Topographic Survey Map," by Home Engineering Inc. of
Nicholasville, Kentucky, July 1987

"Foundation Analysis and Design," J E Bowles, McGraw Hill Book Co.
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"Final Remedial Investigation and Feasibility Study of
Alternatives, Lees Lane Landfill Site, Jefferson County, Kentucky/
Vol. I, II & III, April, 1986

o Figure 3-7 "Landfill Boundary"
o Figure 3-9 "Area Used to Calculate Fill Volume"
o Figure 4-1 "Boring Location"
o Figure 4-3 "Cross Section 1-4 & 1-3"
o Figure 4-4 "Cross Section MW-02 & MW-05"
o Figure 4-5 "Fence Diagram"
o Table 3-2 "Areas & Depth Values Used to Calculate Waste

Volume"
o Table 4-3 "Ground Water Elevations"

The analysis was performed using an Ebasco in-house computer program
(STABR), Ebasco Services Incorporated, calculation index, Calc.
No. 4, slope stability analysis and computer output.

In performing the slip-circle slope stability analysis, a circular
failure surface was assumed, and the portion of the circle through
the slope was first divided into vertical slices. Then the
tangential resisting and driving forces along the circular surface
were computed for each slice. The factor of safety against
rotational sliding was computed as the ratio of the sum of the
resisting moments taken about the center of rotation to the sum of
the driving moments about the same center of rotation.

To find the worst possible radius and center of rotation yielding
the circle with the lowest factor of safety, a search routine was
used in which a trail center of rotation is selected using different
radii to compute each safety factor. The center of rotation was
programmed to move at a prescribed increment to a different trial
location, and the above process was repeated until the lowest safety
factor was obtained.
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Ine results and the obtained safety factors for the slope stability
analysis for higher and lower soil properties are documented on
Sheet 4 of 6 of the Lee's Lane Landfill Slope Stability Analysis,
Ebasco Services Incorporated Calculation Index, Calc. No. 4.

2.5 Miscellaneous Design Considerations

2.5.1 Riprap Layer Thickness
The sizing of the filter blanket and riprap materials has
been discussed in previous sections, however, the thickness
of each layer requires additional consideration. It is
generally accepted, however, that the minimum thickness of
the riprap layer shall not be less than twice the maximum
particle size. Greater layer thicknesses may be specified
when the site condition or placement techniques require
additional material to ensure the minimum coverage. The
design drawing (Drawing No. E-4236-D-1), sheet 5 of 7 shows
typical sections and details of the river bank protection
system and identifies the riprap layer thickness with 16 to
20 inches. (Twice the normal particle size).

2.5.2 Filter Fabric
The filter fabric used in the river bank protection system
prevents migration of manufactured sand into the No. 3
stone. The main purpose of the fabric, however, is to
provide a stable working surface for the placement of the
overlying stone. The selection of Supac 4NP was the result
of an on-site test performed July 7, 1987. Anchoring the
filter fabric in a perimeter trench is a standard
installation detail. The daily logs completed by the on-site
Design Engineer, provided under separate cover, details the
results of this test.
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2.5.3 Riprap Toe
At the toe of the riprap section, the finer sand and rock
layers were discontinued with the thickness of the larger
riprap stone increased to four feet. This heavier section
extends 10 to 15 feet into the river bed and forms a base for
the riprap slope.

2.5.4 Edge of Riprap
At the upstream and downstream edges of the riprap slope, the
finer sand and stone layers are truncated at grade by the
larger riprap stone extending below grade (see detail on
Drawing No. E-4236-D-1, sheet 5 of 7). The purpose of this
detail is to prevent erosion of natural soil at the edge of
the riprap.

2.5.5 Top of Slope
Broken shale was used in the design at the crest of the river
bank slope protection system. This feature was added (and
later deleted) at the request of the ERGS.

Rl
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Dark Brown Slightly Silty Sand
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FILTER DESIGN

PROJECT: Lees Land Fill (EPA) JOB NO:

INPUT DATA:

Layer Code

A

B

C

D

E

D15 D85

120 0

22 45

.25 4

.05 .45

.0018 .2

D50 Layer Desciption

135 Rip Rap

40 #3 Stone

2.6 Manufactured Sand

.32 Filter Sand

.038 Site Soils

FILTER DESIGN CRITERIA:
-D15 of upper layer divided by D85 of lower layer should be
equal or less than 5

C--D15 of the upper layer divided by D 5 of lower layer should
be equal or greater than 5

C3-D50 of the upper layer divided by the D50 of the lower
layer should be equal or less than 25

CALCULATIONS:
Layers Cl C2 C3 Remarks

A/B 2.666667 5.454545 3.375

B/C 5.5 88 15.38462
./

C/D .5555556 "S 8.125
'

D/E .̂25 27.7777& 3.421053

= == = = = = = = = = = = = = = = = = = = = = = = = = = = =: = = = = = =: = = = = = = = = = = = £ = == = = = = = = = = = = = :

REMARKS: Cl for B/C layer exceeds criteria.Provide a filter
fabric between layers B & C.

CONCLUSION: Design Criteria SATISFIED



EBASOO SERVICES INCORPORATED

CALCULATION COVER SHEET

CLIENT: _

PROJECT:

SUBJECT:

OFS. NO.

CALCULATION NO.

SUPERSEDES CALC. NO.

DEPT.

NUMBER OF SHEETS ____
(including this sheet)

~to-&

REV.
NO. REVISION DESCRIPTION CALC BY

Name /Date
CHECKED BY
Name /Date

NOT APPLICABLE

Aopeo.' Of

R&M.O'} fae.
)j BASH

7/1/07

* FULL SIGNATURE (FIRST NAME, INITIAL AND LAST NAME)



EBASCO SERVICES INCORPORATED

CLIENT

or.

L££ '& LANE LAHDFILL, Jerrm^OAt Couttrr^B^V_^

SUBJECT /AAI/ILV^/^ GfiAp>y OF GRANULAR

Or

BASIS Or DSSIGH DATA

GRAPH Or
GRANULAR MATERIALS

THE DCS/SN CRITSRIA DOCUMENT /w THIS fooje-cr /s
COVSK.



EBASCO SERVICES INCORPORATED

CHKD.

CLIENT

SHEET

OFS NO.

vi -yy\otW-̂ i<JU>

&L



PERCENT FINER BY WEIGHT

2.s>
*

I
O-
V

PERCENT COARSER BY WEIGHT

m
O

C
AL 

AN
ALYSIS G

R
APH

 O
F G

R
AN

U
LAR

 M
ATER

(In 
A

ccordance W
ith 

ASTM
 D

422, 
S

ection 
16)



EBASCO SERVICES INCORPORATED

CALCULATION COVER SHEET

CLIENT: _

PROJECT:

SUBJECT:

OFS. NO.

CALCULATION NO.

DEPT.

NUMBER OF SHEETS ____
(jjiduding this sheet)

SUPERSEDES CALC. NO.

REV.
NO.

0

\

REVISION DESCRIPTION

NOT APPLICABLE

ADDED: TOete OF COHT&HTS (&</); BASIS ^
DcsiflAi D^i> Deveiof>/n£*r(.&n2J:PA(»e '
T/ft« (.M 3,4* fy SlfriATUfiZs FviRiKvO-

CALC BY
Name /Date

g&u&eje: &**"&».
J*&«&/+S£'£*''4$t t,

M .^UuM<vnA
\o\\z\tj-

CHECKED BY
Name /Date

-s+f&sfW. &ese"*£
v*=..

/^^^
/0/s7/#7

* FULL SIGNATURE (FIRST NAME, INITIAL AND LAST NAME)



EBASCO SERVICES INCORPORATED

BY CAk/ SHEET

»-...,.

C L I E N T

PROJECT LEE '&—

SUBJECT Size D i r . C.yRV£ foK ROCK. DPA/UAG& LAYERS

Or

BASIS Or Desist DATA DCJ/ELOPMEMT

LfiTTEfc

S;ze D/sr
ROCK"

SHE Dir

DCS/GM CRITERIA DOCUMENT FOR THI& PROJECT /s
PROI//DED UND&R SEPARATE



EBASCO SERVICES INCORPORATED

PV

CHKD.

CLIENT

\0\\i-

DATE

SHEET -2*—— OF.

OFS MO.

PROJECT

SUBJECT

!..4.,..L.!

BASI & r

°

sei/e-ei



E6/A5CO
L£€5 LAM£ L A N D F I L L

G«A»N Silt

ENVIRONMENTAL SCIENCE AND ENGINEERING, INC-

MEMORANDUM

DATE: 6/2/87
TIME:

TO: Mike Szomjassy, Ebasco
FROM: Wayne Ingram

PROJECT: A L Taylor
RE: Particle-size distribution curves for drainage layer material

RECEIVED

JUN061987

K. A. Kessier

Enclosed are curves for the rock considered for the drainage layer at
A L Taylor site- Call If you need additional Information-

RECEIVED
REM III REGION IV

3*87
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rogram STABR -- Version 3.84 (MS-DOS)

BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

LEES LANE LANDFILL (DRAINED CASE - HIGHER PROPERTIES)
OCONTROL DATA ' ~

NUMBER OF SPECIFIED CENTERS 0
NUMBER OF DEPTH LIMITING TANGENTS 1
NUMBER OF VERTICAL SECTIONS 10
NUMBER OF SOIL LAYER BOUNDARIES 7
NUMBER OF PORE PRESSURE LINES 1
NUMBER OF POINTS DEFINING COHESION PROFILE 0

OSEISMIC COEFFICIENT S1.S2 = .00, .00
OUNIT WEIGHT OF WATER = 62.40
OSEARCH IS BASED ON BISHOP MODIFIED METHOD

SEARCH STARTS AT CENTER ( 430.0, -50.0) WITH FINAL GRID OF 10.0
OALL CIRCLES TANGENT TO DEPTH, 1 R 5 . 0 .
OGEOMETRY
0 SECTIONS 100.0 150.0 150.0 250.0 250.0 290.0 412.5 465.0 500.0 600.0

<-

OSOIL
0

OPORE

0

T. CRACKS 100.0
W IN CRACK 100.0
BOUNDARY 1 100.0
BOUNDARY 2 100.0
BOUNDARY 3 100.0
BOUNDARY 4 135.0
BOUNDARY 5 150.0
BOUNDARY 6 165.0
BOUNDARY 7 200.0
PROPERTIES
LAYER
1
2
3

' 4
5
6

PRESSURE DATA
COORDINATES OF
SECTIONS 100.0
LINE 1 140.0

100.0
100.0
100.0
100.0
100.0
135.0
150.0
165.0
200.0

100
100
100
100
100
135
150
165
200

COHESION
.0
.0

100.0
100.0

.0

.0

.0 100

.0 100

.0 100

.0 100

.0 100

.0 135

.0 150

.0 165

.0 200

.0 100

.0 100

.0 100

.0 100

.0 100

.0 135

.0 150

.0 165

.0 200

.0

.0

.0

.0

.0

.0

.0

.0

.0

100.0
100.0
100.0
100.0
100.0
135.0
150.0
165.0
200.0

FRICTION ANGLE
.0

6.0
18.0
25.0
30.0
36.0

135.0
135.0
135.0
135.0
135 .0
135.0
150.0
165.0
200.0

150.0
150.0
150.0
150.0
150.0
150.0
150.0
165.0
200.0

150.0
150.0
150.0
160.0
160.0
160.0
160.0
165.0
200.0

150.0
150.0
150.0
160.0
160.0
160.0
160.0
165.0
200.0

DENSITY
62.4
35.0
110.0
115.0
120.0
125.0

EQUI-PRESSURE LINES
150.0
140.0

150
140

.0 250

.0 140
.0 250
.0 140

.0

.0
290.0
140.0

412.5
140.0

465.0
150.0

500.0
150.0

600.0
150.0

BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

L.EES LANE LANDFILL (DRAINED CASE - HIGHER PROPERTIES)
ONUMBER TANGENT RADIUS (X) CENTER (Y) CENTER FS(BISHOP)

1
2
3
4

165.0
165.0
165.0
1 R R . O

215.0
215.0
235.0
215.0

430.0
410.0
430.0
450.0

-50.0
-50.0
-70.0
-50.0

1.612
1.772
1.635
1.546

FS(OMS)

1.521
1.664
1.553
1.469



6
7
8
9

10
11
12

- - 1 3
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

OF.S.

165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0
MINIMUM:

215.
225.
215.
205.
225.
215.
205.
225'.
235.
225.
235.
245.
235.
245.
255.
245.
255.
265.
255.
265.
275.
265.
275 .
275.
255 .
255.

1.530

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
FOR THE

440
450
460
450
460
470
460
450
460
470
450
460
470
450
460
470
450
460
470
450
460
470
450
470
470
450

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0
CIRCLE

-50.
-60.
-50.
-40.
-60.
-50.
-40.
-60.
-70.
-60.
-70.
-80.
-70.
-80.
-90.
-80.
-90.

-100.
-90.

-100.
-110.
-100.
-110.
-110.
-90.
-90.

OF CENTER

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
(

J
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
]
1

460.0,

.Obi

.545

.532

. 547

.531

.533

.532

. 545

.531

.533

.543

.531

.533

.545

.530

.532

. 550

.530

.532

.558

.534

.532

.568

.531

.532

. 550
-100.0)

1 . -iC4
1.472
1.460
1.466
1 .463
1.463
1 .456
1.472
1 .466
1.467
1 .474
1.469
1 .470
1.478
1.471
1.472
1.486
1.473
1.475
1 .497
1.479
1.477
1.510
1.479
1 .475
1.486



Program STABR — Version 3.84 (MS-DOS)

0 BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

LEES LANE LANDFILL (DRAINED CASE - HIGHER PROPERTIES)
OCONTROL DATA

NUMBER OF SPECIFIED CENTERS 0
NUMBER OF DEPTH LIMITING TANGENTS 1
NUMBER OF VERTICAL SECTIONS 10
NUMBER OF SOIL LAYER BOUNDARIES 7
NUMBER OF PORE PRESSURE LINES 1
NUMBER OF POINTS DEFINING COHESION PROFILE 0

OSEISMIC COEFFICIENT S1,S2 = .00, .00
OUNIT WEIGHT OF WATER - 62.40
"•SEARCH IS BASED ON BISHOP MODIFIED METHOD

SEARCH STARTS AT CENTER ( 350.0, .0) KITH FINAL GRID OF 10.0
OALL CIRCLES TANGENT TO DEPTH, 135.0.
OGEOMETRY
0 SECTIONS 100.0 150.0 150.0 250.0 250.0 290.0 412.5 465.0 500.0 600.0

T. CRACKS 100.0 100.0 100.0 100.0 100.0 100.0 135.0 150.0 150.0 150.0
W IN CRACK 100.0 100.0 100.0 100.0 100.0 100.0 135.0 150.0 150.0 150.0
BOUNDARY 1 100.0 100.0 100.0 100.0 100.0 100.0 135.0 150.0 150.0 150.0
BOUNDARY 2 100.0 100.0 100.0 100.0 100.0 100.0 135.0 150.0 160.0 160.0
BOUNDARY 3 100.0 100.0 100.0 100.0 100.0 100.0 135.0 150.0 160.0 160.0
BOUNDARY 4 135.0 135.0 135.0 135.0 135.0 135.0 135.0 150.0 160.0 160.0
BOUNDARY 5 150.0 150.0 150.0 150.0 150.0 150.0 150.0 150.0 160.0 160.0
BOUNDARY 6 165.0 165.0 165.0 165.0 165.0 165.0 165.0 165.0 165.0 165.0
BOUNDARY 7 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0

OSOIL PROPERTIES
0 LAYER COHESION FRICTION ANGLE DENSITY

1 .0 .0 62.4
2 .0 6.0 35.0
3 100.0 18.0 110.0
4 100.0 25.0 115.0
5 .0 30.0 120.0
6 .0 36.0 125.0

OPORE PRESSURE DATA
COORDINATES OF EQUI-PRESSURE LINES
SECTIONS 100.0 150.0 150.0 250.0 250.0 290.0 412.5 465.0 500.0 600.0

v LINE 1 140.0 140.0 140.0 140.0 140.0 140.0 140.0 150.0 150.0 150.0

0 BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

LEES LANE LANDFILL (DRAINED CASE - HIGHER PROPERTIES)



1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0

135.0
135.0
155.0
135.0
115.0
135.0
145.0
135.0
125.0
125.0
125.0
115.0
135.0
135.0
115.0
115.0

350.0
330.0
350.0
370.0
350.0
360.0
370.0
380.0
370 .0
360.0
380.0
370 .0
360.0
380.0
380.0
360.0

.0

.0
-20.0

.0
20.0

.0
-10.0

.0
10.0
10.0
10.0
20 .0

.0

.0
20.0
20 .0

1 .825
2 . 2 1 6
1.885
1.629
1 . 7 7 2
1 . 702
1.640
1 .629
1.626
1 .682
1.648
1.634
1.702
1.629
1.669
1 .669

1 .741
2. 104
1.812
1 .565
1 . 6 7 4
1 .628
1 .580
1 .575
1.557
1 .603
1 .592
1 .560
1 .628
1.575
1 .609
1.583

OF.S. MINIMUM= 1.626 FOR THE CIRCLE OF CENTER { 370.0, 10.0)



Program STABR -- Version 3.84 (MS-DOS)

BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

LEES LANE LANDFILL ( DRAINED CASE ) -
OCONTROL DATA —— —— —

NUMBER OF SPECIFIED CENTERS 0
NUMBER OF DEPTH LIMITING TANGENTS 1
NUMBER OF VERTICAL SECTIONS 10
NUMBER OF SOIL LAYER BOUNDARIES 7
NUMBER OF PORE PRESSURE LINES 1
NUMBER OF POINTS DEFINING COHESION PROFILE 0

OSEISMIC COEFFICIENT S1,S2 = .00, .00
OUNIT WEIGHT OF WATER r 62.40
OSEARCH IS BASED ON BISHOP MODIFIED METHOD

SEARCH STARTS AT CENTER { 430.0, -50.0) KITH FINAL GRID OF 10.0
OALL CIRCLES TANGENT TO DEPTH, 165.0.
OGEOMETRY

SECTIONS 100.0 150.0 150.0 250.0 250.0 290.0 412.5 465.0 500.0 600.0

OSOI
0

T. CRACKS 100.0 100.0 100.0 100.0 100
W IN CRACK 100.0 100.0 100.0 100.0 100
BOUNDARY 1 100.0 100.0 100.0 100.0 100
BOUNDARY 2 100.0 100.0 100.0 100.0 100
BOUNDARY 3 100.0 100.0 100.0 100.0 100
BOUNDARY 4 135.0 135.0 135.0 135.0 135
BOUNDARY 5 150.0 150.0 150.0 150.0 150
BOUNDARY 6 165.0 165.0 165.0 165.0 165
BOUNDARY 7 200.0 200.0 200.0 200.0 200
L PROPERTIES

.0

.0

.0

.0

.0

.0

.0

.0

.0

100
100
100
100
100
135
150
165
200

.0

.0

.0

.0

.0

.0

. 0

.0

. 0

LAYER COHESION FRICTION ANGLE
1 .0 .0
2 .0 6.0
3 50.0 18.0
4 50.0 25.0
5 .0 30.0
6 .0 36.0

135.0
135.0
135.0
135.0
135.0
135.0
150.0
165.0
200.0

150.
150.
150.
150.
150.
150.
150.
165 .
2UO.

0
0
0
0
0
0
0
0
0

150
150
150
160
160
160
160
165
200

.0

.0

.0

.0

.0

.0

.0

.0

.0

150
150
150
160
160
160
160
165
200

. 0

.0

.0

.0

.0

.0

.0

.0

.0

DENSITY
62.4
35.0

110.0
115.0
120.0
125.0

OPORE PRESSURE DATA

0
COORDINATES OF EQUI-PRESSURE LINES
SECTIONS 100.0 150.0 150.0 250.0 250
LINE 1 140.0 140.0 140.0 140.0 140

.0

.0
290
140

.0

.0
412.5
140.0

465.
150.

0
0
500
150

.0

.0
600
150

.0

.0

BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

LEES LANE LANDFILL (DRAINED CASE)
ONUMBER TANGENT RADIUS (X) CENTER

1
2

165.0
165.0

215.0
215.0
o Q = A

430.0
410.0

(Y) CENTER FS { BISHOP) FS(OMS)

r»

-50.0
-50.0

7 n n

1.580
1 . 7 4 4

1.487
1 . 6 3 5
1 K o A



5
6
1
8
9
10
11
1 2
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

.- 37
38
39
40

OF.S.

165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0

MINIMUM=

195.0
215.0
225.0
215.0
205.0
225.0
215.0
205.0
225.0
215.0
205.0
225.0
235.0
225.0
235.0
245.0
235.0
245.0
255.0
245.0
255.0
265.0
255.0
265.0
275.0
265.0
275.0
285.0
275.0
285.0
295.0
285.0
295.0
295.0
275.0
275.0

1.482 FOR

430.0
440.0
450.0
460.0
450.0
460.0
470.0
460.0
470.0
480.0
470.0
460.0
470.0
480.0
460.0
470.0
480.0
460.0
470.0
480.0
460.0
470.0
480.0
460.0
470.0
480.0
460.0
470.0
480.0
460.0
470.0
480.0
460.0
480.0
480.0
460.0

THE CIRCLE

-30.0
-50.0
-60.0
-50.0
-40.0
-60.0
-50.0
-40.0
-60.0
-50.0
-40.0
-60.0
-70.0
-60.0
-70.0
-80.0
-70.0
-80.0
-90.0
-80.0
-90.0
-100.0
-90.0
-100.0
-110.0
-100.0
-110.0
-120.0
-110.0
-120.0
-130.0
-120.0
-130.0
-130.0
-110.0
-110.0

OF CENTER (

1 . 569
1.532
1 . 505
1.488
1 .508
1 .487
1.484
1.488
1.484
1 .501
1.484
1.487
1.483
1 .499
1.487
1 .483
1 .497
1 .487
1.483
1.496
1 .486
1 .483
1.495
1 .487
1.482
1.494
1.491
1.482
1.492
1 .498
1.484
1 .491
1.507
1 .490
1.492
1.491

470.0, -120.0)

1 .465
1 .445
1.429
1.413
1.424
1 .416
1.411
1.410
1.415
1 .426
1.407
1 .416
1.418
1 .429
1.420
1.421
1.431
1.422
1 .423
1.433
1.425
1 .426
1 .435
1.428
1 .428
.1 .436
1 .435
1 .429
1 .438
1 .444
1.433
1 .439
1 .455
1 .440
1 .438
1 .435



Program STABR — Version 3.84 (MS-DOS)

0 BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

LEES LANE LANDFILL (DRAINED CASE ) - U><̂ &R £0fl,
OCONTROL DATA

NUMBER OF SPECIFIED CENTERS 0
NUMBER OF DEPTH LIMITING TANGENTS 1
NUMBER OF VERTICAL SECTIONS 10
NUMBER OF SOIL LAYER BOUNDARIES 7
NUMBER OF PORE PRESSURE LINES 1
NUMBER OF POINTS DEFINING COHESION PROFILE 0

OSEISMIC COEFFICIENT S1,S2 = .00, .00
OUNIT WEIGHT OF WATER = 62.40
OSEARCH IS BASED ON BISHOP MODIFIED METHOD

EARCH STARTS AT CENTER ( 350.0, .0) WITH FINAL GRID OF 10.0
... .LL CIRCLES TANGENT TO DEPTH, 135.0.
OGEOMETRA
0 SECTIONS 100.0 150.0 150.0 250.0 250.0 290.0 412.5 465.0 500.0 600.0

T. CRACKS 100.0 100.0 100.0 100.0 100.0 100.0 135.0 150.0 150.0 150.0
W IN CRACK 100.0 100.0 100.0 100.0 100.0 100.0 135.0 150.0 150.0 150.0
BOUNDARY 1 100.0 100.0 100.0 100.0 100.0 100.0 135.0 150.0 150.0 150.0
BOUNDARY 2 100.0 100.0 100.0 100.0 100.0 100.0 135.0 150.0 160.0 160.0
BOUNDARY 3 100.0 100.0 100.0 100.0 100.0 100.0 135.0 150.0 160.0 160.0
BOUNDARY 4 135.0 135.0 135.0 135.0 135.0 135.0 135.0 150.0 160.0 160.0
BOUNDARY 5 150.0 150.0 150.0 150.0 150.0 150.0 150.0 150.0 160.0 160.0
BOUNDARY 6 165.0 165.0 165.0 165.0 165.0 165.0 165.0 165.0 165.0 165.0
BOUNDARY 7 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0

OSOIL PROPERTIES
0 LAYER COHESION FRICTION ANGLE DENSITY

1 .0 .0 6 2 . 4
2 .0 6.0 35.0
3 50.0 18.0 110.0
4 50.0 25.0 115.0
5 .0 30.0 120.0
6 .0 36.0 125.0

OPORE PRESSURE DATA
COORDINATES OF EQUI-PRESSURE LINES

0 SECTIONS 100.0 150.0 150.0 250.0 250.0 290.0 412.5 465.0 500.0 600.0
LINE 1 140.0 140.0 140.0 140.0 140.0 140.0 140.0 150.0 150.0 150.0

0 BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

LEES LANE LANDFILL (DRAINED CASE)
ONUMBER TANGENT RADIUS (X) CENTER (Y) CENTER FS ( BISHOP) FS(OMS)



2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19

135
135
135
135
135
135
135
135
135
135
135
135
135
135
135
135
135
135

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

135
155
135
115
135
145
135
125
145
135
125
145
155
145
155
155
135
135

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

330
350
370
350
360
370
380
370
380
390
380
370
380
390
370
390
390
370

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

-20

20

-10

10
-10

10
-10
-20
-10
-20
-20

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

.064

. 738

.466

.628

. 552

.480

.438

.459

.432

.458

.451

.480

.435

.446

.497

.436

.458

.466

1 .953
1 .666
1.402
1 .530
1 .478
1 .420
1 .384
1 .390
1 .380
1 .415
1.394
1.420
1 .387
1.405
1 .441
1 .396
1.415
1.402

OF.S. MINIMUM= 1.432 FOR TEE CIRCLE OF CENTER ( 380.0, -10.0)



Program STABR — Version 3.84 (MS-DOS)

0 BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

LEES LANE LANDFILL (UNDRAINED CASE) -• i#vfGH. #f^HfrK £*"" P^0 P**]"1
OCONTROL DATA '

NUMBER OF SPECIFIED CENTERS 0
NUMBER OF DEPTH LIMITING TANGENTS 1
NUMBER OF VERTICAL SECTIONS 11
NUMBER OF SOIL LAYER BOUNDARIES 7
NUMBER OF PORE PRESSURE LINES 1
NUMBER OF POINTS DEFINING COHESION PROFILE 4

OSEISMIC COEFFICIENT S1.S2 = .00, .00
\1T WEIGHT OF WATER = 62.40

......EARCH IS BASED ON BISHOP MODIFIED METHOD

SEARCH STARTS AT CENTER ( 430.0, -50.0) WITH FINAL GRID OF 10.0
OALL CIRCLES TANGENT TO DEPTH, 1B5.0.
OGEOMETRY
0 SECTIONS

T. CRACKS
W IN CRACK
BOUNDARY 1
BOUNDARY 2
BOUNDARY 3
BOUNDARY 4
BOUNDARY 5
BOUNDARY 6
BOUNDARY 7

100.0

100.0
100.0
100.0
100.0
100.0
135.0
150.0
165.0
200.0

150.0

100.0
100.0
100.0
100.0
100.0
135.0
150.0
165.0
200.0

150.0

100.0
100.0
100.0
100.0
100.0
135.0
150.0
165.0
200.0

250.

100.
100.
100.
100.
100.
135.
150.
165 .
200.

0 250

0 100
0 100
0 100
0 100
0 100
0 135
0 150
0 165
0 200

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

290.0

100.0
I 00.0
100.0
100.0
100.0
135.0
150.0
165.0
200.0

412.5

135.0
135.0
135.0
135.0
135.0
135.0
150.0
165.0
200.0

430

140
140
140
140
140
140
150
165
200

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

465

150
150
150
150
150
150
150
165
200

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

500

150
150
150
160
160
160
160
165
200

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

600

150
150
150
160
160
160
160
165
200

OSOIL PROPERTIES
0 LAYER

1
2
3
4
5
6

COHESION
.0
.0

-1.0
-1.0

.0

.0

FRICTION ANGLE
.0

6.0
.0
.0

33.0
36.0

DENSITY
62.4
35.0

110.0
115.0
120.0
125.0

PRESSURE DATA
COORDINATES OF EQUI -PRESSURE LINES

6 SECTIONS 100.0 150.0 150.0 250.0 250.0 290.0 412.5 430.0 4C5.0 500.0 600
LINE 1 140.0 140.0 140.0 140.0 140.0 140.0 140.0 140.0 150.0 150.0 150

OSPECIFIED COHESION YS DEPTH
0 DEPTH COHESION

100.0 500.0
135.0 500.0



BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

£ES LANE LANDFILL (UNDRAINED CASE)
ONUMBER TANGENT RADIUS (X) CENTER (Y) CENTER FS(BISHOP> FS(OMS)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

OF.S.

165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0

MI N I MUM =

215.0
215.0
235.0
215.0
195.0
235.0
245.0
235.0
225.0
245.0
235.0
225.0
245.0
255.0
245.0
255.0
265.0
255.0
265.0
255.0
245.0
265.0
275.0
265.0
275.0
285.0
275.0
285.0
295.0
285.0
295.0
305.0
295.0
305.0
295.0
285.0
305.0
315.0
305.0
315.0
325.0
315.0
325.0
335.0
325.0
335.0
335.0
315.0
315.0

1.456 FOR

430.0
410.0
430.0
450.0
430.0
420.0
430.0
440.0
430.0
440.0
450.0
440.0
430.0
440.0
450.0
430.0
440.0
450.0
450.0
460.0
450.0
440.0
450.0
460.0
440.0
450.0
460.0
440.0
450.0
460.0
440.0
450.0
460.0
460.0
470.0
460.0
450.0
460.0
470.0
450.0
460.0
470.0
450.0
460.0
470.0
450.0
470.0
470.0
450.0

THE CIRCLE

-50.0
-50.0
-70.0
-50.0
-30.0
-70.0
-80.0
-70.0
-60.0
-80.0
-70.0
-60.0
-80.0
-90.0
-80.0
-90.0

-100.0
-90.0
-100.0
-90.0
-80.0
-100.0
-110.0
-100.0
-110.0
-120.0
-110.0
-120.0
-130.0
-120.0
-130.0
-140.0
-130.0
-140.0
-130.0
-120.0
-140.0
-150.0
-140.0
-150.0
-160.0
-150.0
-160.0
-170.0
-160.0
-170.0
-170.0
-150.0
-150.0

OF CENTER (

1.534
1 .642
1 .527
1 .568
1 .561
1 .580
1 .528
1.505
1.528
1.498
1 .526
1.517
1 .528
1 .494
1.505
1 .532
1.493
1 .490
1 .480
1.537
1 .505
1 .493
1.473
1 .512
1.495
1 .469
1 .492
1.499
1 .469
1.478
1 .504
1 .470
1.468
1 .462
1 .518
1.478
1.470
1.458
1.498
1 .473
1.456
1.483
1.477
1.456
1.472
1.483
1.464
1.483
1 .473

460.0, -160.0)

1 .524
1.624
1 .523
1.557
1.543
1.573
1 .526
1 .503
1 .522
1.498
1 .523
1 .512
1 .526
1 .496
1 .505
1 . 532
1 .497
1 .492
1 .484
1.536
1 . 505
1.497
1 .479
1.513
1 .500
1.477
1.496
1 .505
1.477
1.484
1 .512
1 .480
1 .475
1 .470
1 .521
1.484
1 .480
1 .468
1 .503
1.484
1.467
1 .490
1.489
1.468
1.480
1.496
1.473
1.490
1.484



Program STABR — Version 3.84 (MS-DOS)

BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

LEES LANE LANDFILL
OCONTROL DATA

NUMBER OF
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER

(UNDRAINED CASE 50't,
SPECIFIED CENTERS 0
DEPTH LIMITING TANGENTS 1
VERTICAL SECTIONS 11
SOIL LAYER BOUNDARIES 7
PORE PRESSURE LINES 1
POINTS DEFINING COHESION PROFILE 4

OSEISMIC COEFFICIENT S1.S2 = .00, .00
\IT WEIGHT OF WATER = 62.40

OoEARCH IS BASED ON BISHOP MODIFIED METHOD

OF
OF
OF
OF
OF

SEARCH STARTS AT CENTER ( 350.0,
OALL CIRCLES TANGENT TO DEPTH, 135.0.
OGEOMETR^
0 SECTIONS 100.0 150.0 150.0 250

0) KITH FINAL GRID OF 10.0

0 250.0 290.0 412.5 430.0 465.0 500.0 600

T. CRACKS
W IN CRACK

OSOIL
0

BOUNDARY
BOUNDARY
BOUNDARY
BOUNDARY
BOUNDARY
BOUNDARY
BOUNDARY

1
2
3
4
5
6
7

100.0
100.0
100.0
100.0
100.0
135.0
150.0
165.0
200.0

100.0
100.0
100.0
100.0
100.0
135.0
150.0
165.0
200.0

100.0
100.0
100.0
100.0
100.0
135.0
150.0
165.0
200.0

100
100
100
100
100
135
150
165
200

.0 100

. 0 100

.0 100

.0 100

.0 100

.0 135

.0 150

.0 165

.0 200

.0

.0

.0

.0

.0

.0

.0

.0

.0

100
100
100
100
100
135
150
165
200

.0

.0

.0

.0

.0

.0

.0

.0

.0

135.0
135.0
135.0
135.0
135.0
135.0
150.0
165.0
200.0

140
140
140
140
140
140
150
165
200

.0

.0

.0

.0

.0

.0

.0

.0

.0

150
150
150
150
150
150
150
165
200

.0

.0

.0

.0

.0

.0

.0

.0

.0

150
150
150
160
160
160
160
165
200

.0

.0

. 0

.0

.0

.0

.0

.0

.0

150
150
150
160
160
160
160
165
200

PROPERTIES
LAYER
1
2
3
4
5
6

COHESION
.0
.0

-1.0
-1.0

.0

.0

FRICTION ANGLE
.0

6.0
.0
.0

33.0
36.0

DENSITY
62.4
35.0
110.0
115.0
120.0
125.0

PRESSURE DATA
COORDINATES OF EQUI-PRESSURE LINES

0 SECTIONS 100.0 150.0 150.0 250.0 250,
LINE 1 140.0 140.0 140.0 140.0 140,

OSPEC1FIED COHESION VS DEPTH
0 DEPTH COHESION

100.0 500.0
135.0 500.0

0 290.0 412.5 430.0 465.0 500.0 600
0 140.0 140.0 140.0 150.0 150.0 150



. U ouu

BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

EES LANE LANDFILL (UNDRAINED CASE)
ONUMBER TANGENT RADIUS (X) CENTER (Y) CENTER FS(BISHOP) FS(OMS)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
S.

135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0

MINIMUM=

135
135
155
135
115
115
125
115
105
115
125
105
105
105
95
95
95
85

105
105
85
85

1 .431

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0
FOR THE

350.
330.
350.
370.
350.
340.
350.
360.
350.
330.
340.
340.
330.
350.
340.
330.
350.
340.
330.
350.
350.
330.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

CIRCLE OF

,

,

-20.
,

20.
20.
10.
20.
30.
20.
10.
30.
30.
30.
40.
40.
40.
50.
30.
30.
50.
50.

CENTER

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
(

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

340.0,

.451

.514

.469

.628

.446

.438

.446

.525

.451

.484

.448

.432

.472

.451

.431

.464

.467

.439

.472

.451

.499

.463
40.0)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

.451

.514

.469

.628

.446

.438

.446

. 525

.451

.484

.448

.432

.472

.451

.431

.464

.467

.439

.472

.451

.499

.463



7
^rogram STABR — Version 3.84 (MS-DOS)

0 BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

LEES LANE LANDFILL (UNDRAINED CASE - LOWER PROPERTIES)
OCONTROL DATA

NUMBER OF SPECIFIED CENTERS 0
NUMBER OF DEPTH LIMITING TANGENTS 1
NUMBER OF VERTICAL SECTIONS 11
NUMBER OF SOIL LAYER BOUNDARIES 7
NUMBER OF PORE PRESSURE LINES 1
NUMBER OF POINTS DEFINING COHESION PROFILE 4

OSEISMIC COEFFICIENT S1.S2 = .00, .00
OUNIT WEIGHT OF WATER = 62.40
OSEARCH IS BASED ON BISHOP MODIFIED METHOD

SEARCH STARTS AT CENTER ( 430.0, -50.0) WITH FINAL GRID OF 10.0
OALL CIRCLES TANGENT TO DEPTH, 165.0.
OGEOMETRY
0 SECTIONS 100.0 150.0 150.0 250.0 250.0 290.0 412.5 430.0 465.0 500.0 600

T. CRACKS 100.0 100.0 100.0 100.0 100.0 100.0 135.0 140.0 150.0 150.0 150,
W IN CRACK 100.0 100.0 100.0 100.0 100.0 100.0 135.0 140.0 150.0 150.0 lf.0
BOUNDARY 1 100.0 100.0 100.0 100.0 100.0 100.0 135.0 140.0 150.0 150.0 150
BOUNDARY 2 100.0 100.0 100.0 100.0 100.0 100.0 135.0 140.0 150.0 160.0 160
BOUNDARY 3 100.0 100.0 100.0 100.0 100.0 100.0 135.0 140.0 150.0 160.0 160
BOUNDARY 4 135.0 135.0 135.0 135.0 135.0 135.0 135.0 140.0 150.0 160.0 160
BOUNDARY 5 150.0 150.0 150.0 150.0 150.0 150.0 150.0 150.0 150.0 160.0 160
BOUNDARY 6 165.0 165.0 165.0 165.0 165.0 165.0 165.0 165.0 165.0 165.0 165
BOUNDARY 7 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200

OSOIL PROPERTIES
0 LAYER COHESION FRICTION ANGLE DENSITY

1 .0 .0 62.4
2 .0 6.0 35.0
3 -1.0 .0 110.0
4 -1.0 .0 115.0
5 .0 33.0 120.0
6 .0 36.0 125.0

OPORE PRESSURE DATA
COORDINATES OF EQUI-PRESSURE LINES

0 SECTIONS 100.0 150.0 150.0 250.0 250.0 290.0 412.5 430.0 465.0 500.0 600
LINE 1 140.0 140.0 140.0 140.0 140.0 140.0 140.0 140.0 150.0 150.0 150

OSPECIFIED COHESION VS DEPTH
0 DEPTH COHESION

100.0 400.0
135.0 400.0
135.0 700.0

. 150.0 700.0

0 BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES



1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0
165.0

215.0
215.0
235.0
215.0
195.0
235.0
2 4 5 . 0
235.0
2 2 5 . 0
245 .0
235.0
225.0
2 4 5 . 0
255.0
2 4 5 . 0
255.0
2 6 5 . 0
255 .0
265 .0
255.0
2 4 5 . 0
265 .0
2 7 5 . 0
265 .0
2 7 5 . 0
285.0
2 7 5 . 0
285.0
295 .0
285.0
295.0
285 .0
2 7 5 . 0
295 .0
305.0
295.0
305.0
315.0
305.0
315.0
325.0
315.0
325.0
335.0
325.0
335.0
335.0
315.0
315.0
345.0
335.0

430 .0
410.0
430.0
450 .0
430.0
4 2 0 . 0
430.0
4 4 0 . 0
430 .0
4 4 0 . 0
450 .0
4 4 0 . 0
430.0
4 4 0 . 0
450 .0
430 .0
4 4 0 . 0
450.0
450 .0
460 .0
4 5 0 . 0
4 4 0 . 0
4 5 0 . 0
460 .0
4 4 0 . 0
450 .0
460 .0
4 4 0 . 0
450.0
4 6 0 . 0
460 .0
4 7 0 . 0
460 .0
450.0
4 6 0 . 0
4 7 0 . 0
4 5 0 . 0
460 .0
4 7 0 . 0
450 .0
460 .0
4 7 0 . 0
450 .0
460.0
4 7 0 . 0
450 .0
4 7 0 . 0
4 7 0 . 0
450 .0
470 .0
480.0

-50.0
-50.0
-70.0
-50.0
-30.0
-70.0
-80.0
-70.0
-60.0
-80.0
-70.0
-60.0
-80.0
-90.0
-80.0
-90.0

-100.0
-90.0

-100.0
-90.0
-80.0

-100.0
-110.0
-100.0
-110.0
-120.0
-110.0
-120.0
-130.0
-120.0
-130.0
-120.0
-110.0
-130.0
-140.0
-130.0
-140.0
-150.0
-140.0
-150.0
-160.0
-150.0
-160.0
-170.0
-160.0
-170.0
-170.0
-150.0
-150.0
-180.0
-170.0

1 .463
1 .580
1 . 4 5 7
1.479
1 .487
1.515
1 .459
1.428
1 .458
1.422
1.439
1.439
1 .459
1 .419
1.420
1.463
1 .419
1 .406
1 .397
1 . 441
1 . 420
1.419
1 .391
1.418
1 .421
1 .389
1 .400
1.425
1 .388
1 .388
1 .379
1.438
1 .400
1.388
1 .373
1.415
1 .390
1 .370
1 .398
1 .394
1 .369
1.385
1 .398
1 .370
1 .375
1.405

O^D^
1.385 ——
1.394
1.364
1.410

1 .456
1.565
1 .456
1 . 4 7 2
1 .472
1.510
1.459
1.429
1.454
1 .425
1 .439
1 . 437
1 .459
1 . 4 2 4
1.423
1 .466
1.425
1 .412
1.404
1 .443
1 . 4 2 3
1 .425
1 .401
1 .423
1 .429
1 .399
1 .407
1 .434
1.400
1.397
1 .390
1 . 4 4 2
1 . 4 0 7
1 .400
1 .386
1 . 4 2 2
1 .403
1 .384
1 .406
1 .408
1 .384
1 .395
1 .414
1.386
1 .387
1.421
1 .381
1 .395
1.408
1.378
1.418

SEARCH IS ABANDONED AFTER 51CIRCLES
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Program STABR — Version 3.84 (MS-DOS)

BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

LEES LANE LANDFILL (UN'DRAIKED CASE - LOWER PROPERTIES)
OCONTROL DATA

NUMBER OF SPECIFIED CENTERS 0
NUMBER OF DEPTH LIMITING TANGENTS 1
NUMBER OF VERTICAL SECTIONS 11
NUMBER OF SOIL LAYER BOUNDARIES 7
NUMBER OF PORE PRESSURE LINES 1
NUMBER OF POINTS DEFINING COHESION PROFILE 4

OSEISMIC COEFFICIENT S1,S2 = .00, .00
OUNIT WEIGHT OF WATER = 62.40
OSEARCH IS BASED ON BISHOP MODIFIED METHOD

SEARCH STARTS AT CENTER ( 350.0, .0) WITH FINAL GRID OF 10.0
•^L CIRCLES TANGENT TO DEPTH, 135.0.

tiuEOMETRY
0 SECTIONS 100.0 150.0 150.0 250.0 250.0 290.0 412.5 430.0 465.0 500.0 600

100
100
100
100
100
135
150
165
200

IPERTIES
kYER
1
2
3
4
5
6

OPORE PRESSURE DATA
COORDINATES OF EQUI-PRESSURE LINES

0 SECTIONS 100.0 150.0 150.0 250.0 250.0 290.0
LINE 1 140.0 140.0 140.0 140.0 140.0 140.0

'-PECIFIED COHESION VS DEPTH

OSOIL
0

T. CRACKS
W IN CRACK
BOUNDARY 1
BOUNDARY 2
BOUNDARY 3
BOUNDARY 4
BOUNDARY 5
BOUNDARY 6
BOUNDARY 7
PROPERTIES
LAYER

100.0
100.0
100.0
100.0
100.0
135.0
150.0
165.0
200.0

0 100
0 100
0 100
0 100
0 100
0 135
0 150
0 165
0 200

.0

.0

.0

.0

.0

.0

.0

.0

.0

100.0
100.0
100.0
100.0
100.0
135.0
150.0
165.0
200.0

100.0
100.0
100.0
100.0
100.0
135.0
150.0
165.0
200.0

100.
100.
100.
100.
100.
135.
150.
165 .
200.

0
0
0
0
0
0
0
0
0

135
135
135
135
135
135
150
165
200

.0

.0

.0

.0

.0

.0

.0

.0

.0

140.0
140.0
140.0
140.0
140.0
140.0
150.0
165.0
200.0

150.0
150.0
150.0
150.0
150.0
150.0
150.0
165.0
200.0

150.0
150.0
150.0
160.0
160.0
160.0
160.0
1C5.0
200.0

150
150
150
160
160
160
160
165
200

COHESION
.0
.0
.0
.0
,0
.0

FRICTION ANGLE
.0

6.0
.0
.0

33.0
36.0

DENSITY
62.4
35.0

110.0
115.0
120.0
125.0

412.5
140.0

430.0
140.0

465.0 500.0 600
150.0 150.0 150

DEPTH
100.0
135.0
135.0
150.0

COHESION
400.0
400.0
700.0
700.0



BISHOP M O U l U h b A N L i / U K ur
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LAVJ ENGINEERIMG TESTING COMPANY
SOIL SAMPLE DATA

PROJECT NAME & NO. ARE EBASC SERVICES, INC. 705 .502
BORING NUMBER IS BS-1
SAMPLE IDENTIFICATION IS MED BR VSL CL SA

I

SIEVE ANALYSIS

SIEVE #CUM WT PERCENT
NUMBER RETAINED FINER
4 6.2 98.6
8 13.7 97.0
16 23.7 94.8
30 47.4 89.6
50 254.5 44.4
100 402.0 12.1
200 417.8 8.7

GRAIN SIZE DISTRIBUTION
1.4% GRAVEL 90.0% SAND 8 .7% FINES
UNIFORMITY COEF = 26.26 COEF OF CURVATURE = 4.37



LAW ENGINEERING TESTING COMPANY
SOIL SAMPLE DATA

PROJECT NAME & NO. ARE EBASCO SERVICES,INC. 705.502
BODING NUMBER IS BS-2
SAMPLE IDENTIFICATION IS MED BR VSL CL SA

SIEVE ANALYSIS

SIEVE #CUM WT PERCENT
NUMBER RETAINED FINER

4 10.3 98 .6
8 23.6 96.8

16 38.3 94.8
30 74.9 89.8
50 400.8 45.4

100 653.2 11.0
200 673.1 8.3

GRAIN SIZE DISTRIBUTION
1.4% GRAVEL 90.3% SAND 8.3% FINES
UNIFORMITY COEF = 22.52 COEF OF CURVATURE = 3.99
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LAV; EKGIMEERING TESTING COMPANY
SOIL SAMPLE DATA

PROJECT NAME & NO. ARE EBASCO SERVICES,INC. 705 .502
BORING NUMBER IS BS-3
SAMPLE IDENTIFICATION IS MED BR VSL CL SA

SIEVE ANALYSIS

SIEVE #CUM WT PERCENT
NUMBER RETAINED FINER

4 13.9 97.9
8 27.8 95.9

16 42.5 93.7
30 76.5 88.6
50 366.1 45.7

100 583.7 13.4
200 604.7 10.2

GRAIN SIZE DISTRIBUTION
2.1% GRAVEL 87 .7% SAND 10.2% FINES
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cc: Bob Howard - NY 7/7 &

LAW ENGINEERING
GEOTECHMCAL. ENVIRONMENTAL
ft CONSTRUCTION MATERIALS
CONSULTANTS

June 24, 1987

EBASCO Services, Inc
145 Technology Park
Atlanta , Georgia 30092
( 4 0 4 ) 449-5800

Attention: Mr. Keith A. Kessler, P.E.

Subject: Report of Grain Size Test Results
Lees Lane Landfil l
Louisville, Kentucky
Law Engineering Project No. 705.87.502

Gentlemen:

Law Engineer ing is pleased to submit the results of grain size
Lests for the Lees Lane project. Our services are provided in
accordance with our Work Authorization Sheet dated June 19, 1987.

Three bag samples of sand bedding material were delivered to our
of f i ce by Mr. Robert E. Howard of EBASCO Services, Incorporated.
The samples were tested in accordance wi th ASTM D422 , Particle -
Size Analysis of Soils.

The test results are shown on the attached data sheets and G r a i n
Size Distribution Curves.

If you have any questions concerning these test results, please-
contact me.

Sincerely,
Law Engineering

*Y Mazzoni, P.E.
Construction Services Manager

R JM : da r

Attachments

11125 DECIMAL DRIVE
LOUISVILLE, KY 40299
502-267-4181



LOW ENGINEERING TESTING COMPANY
SOIL SAMPLE DATS

PROJECT NAME & NO. ORE EBASCO SERVICES LEES !_ANE
BORING NUMBER IS Sample 1
SAMPLE IDENTIFICATION IS DARK BROWN SLIGHTLY SILTY SAND

SPECIFIC GRAVITY » 3.68
NATURAL MOISTURE CONTENT - 7. O PERCENT

SIEVE ANALYSIS

SIEVE #CUM WT PERCENT
NUMBER RETAINED FINER
4 9. 6 98.7
8 22. 7 97. O
IS 38.9 94.9
3O 76.3 90. O
5O 412.8 45.7
10O 653.2 14. 1
2OO 679.3 10.6

PLASTICITY PROPERTIES OF MAT. PASSING NO. 40 SIEVE

SOIL SftMPLE IS NON-PLASTIC

GRAIN SIZE DISTRIBUTION
1.3% GRAVEL 88. IX SAND 10.6% FINES



LAW ENGINEERINB TESTING COMPANY
SOIL SAMPLE DOT A

PROJECT NAME & NO. ARE EBASCO SERVICES LEES LANE PROJECT
BORING NUMBER IS SAMPLE £
SAMPLE IDENTIFICATION IS MEDIUM BROWN SLIGHTLY CLAYEY SAND

SPECIFIC GRAVITY « £.68
NATURAL MOISTURE CONTENT * 9.6 PERCENT

SIEVE ANALYSIS

SIEVE #CUM WT PERCENT
NUMBER RETAINED FINER
4 B.3 99.2
6 17.8 98. £
16 £8.8 97.1
JO 55. £ 94. 4
5O 405.3 59. £
100 745.3 £4.9
£OO 815.5 17.8

PLASTICITY PROPERTIES OF MAT. PASSING NO. 40 SIEVE

SOIL SPMPLE IS NON-PLASTIC

GRAIN SIZE DISTRIBUTION
.8% GRAVEL 81.3% SAND 17.8% FINES

*

UNIFIED SOIL CLASSIFICATION IS SM



LAW ENGINEERING TESTING COMPANY
SOIL SAMPLE DATft

PROJECT NOME & NO. ORE EBOSCO SERVICES LEES LONE PROJECT
3ORING NUMBER IS SAMPLE 3
SAMPLE IDENTIFICATION IS MEDIUM BROWN SLIGHTLY CLOYEY SAND

SPECIFIC GRAVITY » 2. 68
NATURAL MOTSTURE CONTENT » 9.6 PERCENT

SIEVE ANALYSIS

SIEVE #CUM WT PERCENT
NUMBER RETAINED FINER

4
a

16
30
50

10O
r^'O

5.9
11.5
18.2
37.7

49O. 8
847.8
914.£

99.5
99. 0
98.4
96. 7
56.4
£4. 7
18.8

PLASTICITY PROPERTIES OF MAT. PASSING NO. 4O SIEVE

5OIL SftMPLE IS NON-PLASTIC

GRAIN SIZE DISTRIBUTION
.5% GRAVEL 80.634 SAND 18.8% FINES

UNIFIED SOIL CLASSIFICATION IS SM

V
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Dark Brown Slightly Silty Sand
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5RAIN SIZE DISTRIBUTION

JOB NO 7.05,87,502

.AW ENGINEERING TESTING COMPANY
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.AW ENGINEERING TESTING COMPANY
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PROJECT:

LOCATION:

Project Identification
No. E-4236

REM III EPA Contract
No. 68-01-7250

EBASCO SERVICES INCORPORATED, ENGINEER

EBASCO SPECIFICATION E-4236-C-1
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Prepared under the supervision ofuner the super
£/ r' / •
Y ^fl^S ,C*-x>C7

G. A. Kanakaris

Date: 6^ ~ /??

Kentucky PE License No..

On acceptance of an Order involving this specification, the Contractor is
understood to have accepted complete responsibility for engineering,
design, workmanship, material, performance of equipment and material and
all other obligations under the Order and for the supply of equipment which
will provide the performance specified.

Spec
Status

Original
Rl
R2

Date

06-24-87
09-24-87
12-01-37

Prepared Reviewed
By,. / . By .

Approved
By

Pages
Affected

l,

2162E



Ebasco Specification EPA-4236-C-1 Project Identification
Excavation, Backfill, Filling and Grading No. E-4236

Revision No. 0

1.0 SCOPE

1.1.1 General - This specification covers the technical requirements
for clearing and grubbing. The Contractor shall perform high quality
construction work meeting the requirements of this specification.

1.1.2 Definitions - The term "Engineer" shall mean Ebasco Services
Incorporated and the term "Contractor shall mean the organization
contracted by the Environmental Protection Agency to perform site work.
The term "Owner" shall mean the Environmental Protection Agency.

1.1.3 Work to be Performed by Contractor - The Contractor's work
shall consist of clearing and grubbing to the extent indicated on drawings.

The Contractor shall exercise extreme care to preserve and avoid damage to
trees, shrubs and other vegetative cover in areas outside the clearing and
grubbing limits, and shall not enter any of these areas without prior
written consent.

The Contractor's work also shall include erosion and sediment control as
necessary to protect the Ohio River and surrounding environment.

1.1.4 Work to be Provided by Engineer - Erosion and Sediment Control
Technical Specification 2.0, Erosion and Sediment Control."

1.2 REFERENCES

1.2.1 General - The services provided and equipment used in the
performance of the work described by this specification shall comply with
the State and local ordinances, including those relating to the prevention
of forest fires.

1.2.2 Project Drawings

Location Map Drawing E-4236-D-1 - Sheet 1 of 7 Rl
Site Plans Drawing E-4236-D-1 - Sheet 2, 3 & 4 of 7

1.3 MATERIALS (None)

1.4 TECHNICAL REQUIREMENTS

1.4.1 General - All clearing, grubbing, and handling of debris shall
proceed in a manner to avoid interference with other work in progress.

1.4.2 The term "Clearing and Grubbing" shall mean the complete
removal and disposal of all standing trees including their root systems
along with all brush, bushes, shrubs, stumps, vines and their associated



Ebasco Specification EPA-4236-C-1 Project Identification
Clearing and Grubbing No. E-4236

Revision No. 0

root systems, as well as any deadfalls, trees cut by others, wood fencing,
wood structures, and other wood debris and any man-made objects such as
concrete blocks, rubber tires, etc. in the areas to be cleared and grubbed.

1.4.3 Description of Services - The Contractor shall provide all
items of labor and equipment necessary to perform the work of clearing and
grubbing.

The Contractor may employ any practical means for performing the work,
including such equipment as tractors and chains, bulldozers with brush
hooks or rakes, or ax and chain saw, such that the specified requirements
for clearing and grubbing are accomplished.

When bulldozers can be used in areas to be cleared and grubbed, the
Contractor shall, wherever possible, push or pull over trees, extracting
roots all in one piece.

All grubbing holes and depressions resulting from tree root and stump
removals shall be backfilled and compacted by track-walking until no
further settlement is noted under the equipment weight, and graded to
conform to the surrounding ground contours. Piles of soil resulting from
stump removal shall be levelled by rough-grading. No materials from the
designated contamination zone (site boundaries) shall be moved outside the
contamination zone without approval of the USEPA.

1.4.4 Erosion and Sediment Control - Control of erosion from
disturbed, cleared, or cleared and grubbed areas may involve the use of
ditches, dikes, hay bales, silt screens, small sedimentation ponds or any
other practical means to minimize sediment discharge t the Ohio River or
natural channels outside the areas being worked. The installation of such
control devices shall be the sole responsibility of the contractor. The
erosion and sediment control will be as per the plan approved by the
Engineer and in accordance with Technical Specification 2.0, "Erosion and
Sediment Control."

1.5 ENGINEER'S OBSERVATIONS

The Engineer shall observe the clearing and grubbing operations and record
the observations of such activities in field log books for the purpose of
developing the Operations and Maintenance plan. Any deviations from the
specifications will be reported to the Contractor and the Owner for repair.



TECHNICAL SPECIFICATION

2.0 Erosion and Sediment Control



Ebasco Specification EPA-4236-C-1 Project Identification
Excavation, Backfill, Filling and Grading No. E-4236

Revision No. 0

2.1 SCOPE

2.1.1 General - This specification covers the technical and other
requirements for controlling erosion and limiting sediment discharge of
turbid runoff water from the site during construction operations on the
project.

2.1.2 Definitions - The term "Engineer" shall mean Ebasco Services
Incorporated and the term "Contractor shall mean the organization
contracted by the Environmental Protection Agency to perform site work.
The term "Owner" shall mean the Environmental Protection Agency.

2.1.3 Work to be Provided by the Contractor - The Contractor's work
shall include, but not necessarily be limited to, the construction and
maintaining of berms, ditches, traps, impermeable liners, silt fences and
other erosion and sediment control measures; preparation of slopes; and
cleanup and phase-out of the erosion and sediment control measures upon
completion of remedial construction activities.

2.2 REFERENCES

2.2.1 General - Services furnished shall be in accordance with the
codes and standards listed in Paragraphs 2.2.2 and 2.2.3. Later editions
may be used by mutual consent in writing between Contractor and Engineer.
In addition to the above codes and standards, Contractor shall comply with
the State or local ordinances, laws and regulations.

2.2.2 Listing

EPA - Environmental Protection Agency

EPA-430/9-73-007 - Processes, Procedures and Methods to
Control Pollution Resulting From All
Construction Activity

Federal Regulations

Section 402 of the Federal Water Pollution Control Act -
Amendments 1972

40 CFR 423, Subpart D - Area Runo'f Subcategory

2.2.3 Project Drawings

Location Map Drawing E-4236-D-1 - Sheet 1 of 7 Rl
Site Plans Drawing E-4236-D-1 - Sheet 2, 3 & 4 of 7



Ebasco Specification EPA-4236-C-1 Project Identification
Erosion and Sediment Control No. E-4236
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2.3 MATERIALS

2.3.1 Ditch Lining - Drainage ditches as required by the Owner shall
be lined with impermeable liner as approved by the Engineer. The liner
shall contain no fillers, extenders or any detrimental additives.

2.3.2 Silt Fences - Drainage ditches as required by owner shall be
constructed with silt fence barriers placed at 500 foot spacings across the
ditch. Silt fences shall be constructed using commercially available fence
posts and Mirafi 140 filter fabric or approved alternates.

2.3.3 Sediment Traps - Sediment traps constructed of bales of straw
or (hay) or Mirafi 140 or substitute shall be constructed as required to
trap sediment.

2.4 Description of Services

2.4.1 Contractor shall provide all labor, equipment and materials
necessary to construct erosion and sediment control measures to control
erosion and limit sediment discharges from construction operations. Such
measures shall include the construction of temporary berms, diversion
ditches, dike checks and sediment structures (traps, silt fences,
impermeable liners), and the use of mulches, mats, seeding or other control
measures as necessary.

2.4.2 Contractor shall incorporate all control measures at the start
of construction operations in accordance with this specification or as
directed by the Owner. Temporary control measures shall be used to correct
conditions that develop during construction operations and have not been
foreseen during the design stage; that are needed prior to the installation
of the design control measures, or that are needed temporarily to control
erosion and limit sediment discharges that develop during normal
construction practices but are not associated with the design control
measures of the project.

2.4.3 The Contractor shall comply with the design drawings and intent
of this specification to prevent water pollution to the maximum extent
possible.

2.4.4 The Contractor shall make every effort to minimize erosion from
clearing and grubbing, and excavation, Including, but not limited to the
following:

2.4.4.1 No materials from the designated contamination zone (site
boundaries) shall be moved outside that zone.
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Erosion and Sediment Control No. E-4236
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2.4.4.2 Construction of temporary berms, dikes, and diversion ditches
to prevent runoff of contaminated rainwater to the Ohio River and prevent
clean runoff from entering contaminated portions of the site. Runoff, as
defined in this specification, is that portion of the precipitation on a
drainage area resulting from the rainfall smaller than the 10-year, 24-hour
rainfall event which is discharged from that area via surface drainage.

2.4.4.3 Use of extreme caution to limit disturbances of natural areas
to the absolute minimum required.

2.4.4.4 Sequencing of clearing and grubbing and excavation to maintain
natural traps for eroded material and any other measures effective in
minimizing erosion and limiting sediment discharge.

2.4.4.5 Excavation from any source shall be stockpiled in the ..
designated areas as directed by the Owner.

2.4.4.6 Providing of bales of straw (or hay) to trap sediment where
required. Silt fences constructed of Mirafi 140 filter fabric or equal
with supporting fence poles shall be provided across the drainage ditches
at an interval of every 500 feet.

2.4.5 Drainage ditches shall be lined as directed by the Owner, with
impermeable liner containing no fillers, extenders or any detrimental
additives. The panel size of the liners shall be so designed to minimize
field cutting and number of seams in the installation.

2.4.5.1 The physical properties of the liner shall conform to ASTM
standards. The Contractor shall be responsible for inspection of the sheet
rolls at arrival at the job site. Any faulty areas shall be repaired in a
manner approved by the Owner.

2.4.5.2 Liner sheet field joints shall be made by overlapping adjacent
sheet as recommended by the liner manufacturer.

2.4.6 Maintenance

2.4.6.1 The Contractor shall maintain all areas to the acceptance of
the Engineer. All areas shall be protected from equipment traffic and any
damaged areas shall be repaired promptly.
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2.4.6.2 The Contractor shall repair, replace and clean out all erosion
and sediment control traps, ditches and facilities promptly. All erosion
and sediment control silt fences, shall be cleaned whenever the sediment
depth reaches approximately six inches. The sediment removed shall be
placed in the contaminated soil spoil areas as directed by the Owner.

2.4.6.3 The Contractor shall be fully responsible for repair and
maintenance of the integrity of the synthetic liners whenever they are
utilized during the life of this project.

2.4.7 Phaseout

Erosion and sediment control measures and structures, shall be phased-out
upon completion of the construction work and the stabilization of the
drainage areas. Any standing water, siltation, silt fences, and liners
shall be removed from drainage ditches prior to regrading.

2.5 ENGINEER'S CONTROL

a) The Engineer shall observe the erosion and sediment control
activities and record the observations of such activities
in field log books. Any deviations from the specifications
will be reported to the Contractor and Owner for repair.



TECHNICAL SPECIFICATION

3.0 Excavation, Backfill, Filling and Grading
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3.0 SCOPE

3.1 General

3.1.1 This specification covers the technical and other requirements
for excavation, backfill, filling and grading.

3.1.2 It is not the intent of this specification to outline all the
technical requirements nor to set forth those requirements adequately
covered by applicable codes, specifications and standards. Contractor
shall perform high quality construction work meeting the requirements of
this specification and industry standards.

3.1.3 The term "Engineer" shall mean Ebasco Services Incorporated and
the term "Contractor" shall mean the organization contracted by the
Environmental Protection Agency to perform site work. The term "Owner"
shall mean the Environmental Protection Agency.

3.1.4 Contractor shall make every effort to minimize erosion from
excavation, backfill, filling and grading.

3.1.5 Contractor shall use extreme caution to limit disturbances of
natural areas to the absolute minimum required.

3.1.6 Contractor shall sequence his work of excavation, backfill,
filling and grading to maintain natural traps for eroded material and any
other measures effective in minimizing erosion and limiting sediment
discharge.

3.1.7 Contractor shall maintain all areas for the acceptance by the
Engineer. All areas shall be protected from equipment traffic and any
damaged areas shall be repaired promptly.

3.1.8 In the event that charged overhead electrical transmission
lines which may constitute a hazard are in the working areas, Contractor
shall take due precautions in conducting operations in these areas and
shall advise Owner of Contractor's schedule and any special requirements at
least ten (10) days in advance of the work. The location of any
underground utilities in the work area will be indicated on design drawings
as representing best information available.
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3.2 Work to be Provided by Contractor

3.2.1 Contractor's work shall include, but not necessarily be limited
to, providing all items of labor, material and equipment necessary to
perform the work of excavation, backfill, filling and grading.

3.2.1.1 Storage or disposal of all earth, sand, gravel, rock, boulders,
debris and/or other materials in the spoil area or at such other locations
shall be as directed by Owner. No materials from the designated
contamination zone (site boundaries) shall be moved outside that zone.

3.2.1.2 Supplying, installing, maintaining and removing any wooden or
metal sheeting, bracing and/or shoring required for the safe and acceptable
performance of the work.

3.2.1.3 Maintenance of all excavations during construction, including
erection and maintenance of substantial barricades around excavations where
required for safety.

3.2.1.A Care, diversion and removal of all surface water, rainwater or
groundwater seeping or flowing into the excavations by means of ditching,
damning, pumping or other suitable means deemed acceptable to the Engineer.

3.2.1.5 Backfilling of all unauthorized overexcavations.

3.2.1.6 Contractor's work shall include furnishing and installing
filter bedding sand, manufactured sand, geotextile filter fabric, crushed
stone aggregate, rip-rap and all related items as shown on the design
drawings and specified herein.

3.2.2 Contractor shall divert, collect and store all surface water,
rainwater or ground water seeping or flowing away from the site by means of
ditching, damming, pumping or other suitable means. All collected water
shall be drained or disposed of as directed by the Owner (for reference see
Paragraph 1.2.5).

3.2.3 No major dewatering work is anticipated for the project, since
all the excavation will be performed above the ground water table. The
only minor dewatering to be performed for the project will consist of the
diversion of surface runoff.
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3.2.4 Contractor shall provide all necessary equipment such as punps,
sumps, suction and discharge lines, and other dewatering system equipment
and labor necessary to keep the construction areas in the dry.

3.2.5 Contractor shall provide treatment of water emanating from or
flowing through, or over cleared, grubbed and excavated areas, or
storage/disposal sites, when such water is contaminated or otherwise deemed
unsuitable for discharging in accordance with local, state or federal
regulations, or as designated by Owner. Owner shall be responsible for
testing of such water for characterization. The Contractor shall be
responsible for conveying the accumulated water from any depression, and/or
excavation areas to the erosion control ditches after treatment.

3.2.6 Contractor shall provide erosion and sediment control
structures for the various slopes as designated by the Owner. Contractor
shall employ ditches, dikes, hay bales, silt screens, or any other means,
acceptable to Engineer, to minimize sediment yield to the Ohio River,
natural streams and channels outside of areas being worked. (See 2.0
"Erosion and Sediment Control" Specification Section 2.4.1 and 2.4.2.)

3.3 Work to be Provided by Owner

3.3.1 Owner's work will include the providing of design drawings, if
design is by Engineer, indicating the limits of excavation, backfill,
filling and grading, and the installation of base lines and bench marks.
Owner will also perform field control tests to verify density, moisture
content and gradation of fill material, as required.

3.4 CODES, SPECIFICATIONS AND STANDARDS

3.4.1 General

Material and services furnished in accordance with this specification shall
comply with the codes, specifications and standards. Later editions may be
used by mutual consent in writing between Contractor and Owner.

3.4.2 Any conflict between this specification and the referenced
codes, specifications and standards shall be immediately brought to
Engineer's attention for written resolution.
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3.5

EPA

ASTM

OSHA

Listing

Environmental Protection Agency
EPA - 430/9-73-007 - Processes, Procedures and Methods to
Control Pollution Resulting From All Construction Activity

American Society for Testing and Materials

D1140-71 Standard Test Method for the Amount of Material in
Soils Finer than the No. 200 (.074-mm) Sieve

Occupational Safety and Health Administration

Regulation 29 CFR Part 1926 - Occupational Safety and Health
Regulations for Construction (October 1, 1979)

3.6 TECHNICAL REQUIREMENTS

Excavation

Excavation shall consist of the removal, storage and/or disposal of all
materials required to be removed, such as topsoil, vegetation, tree stumps,
clay, sand, gravel, rock fragments, boulders, soft and disintegrated rock,
trash, or any other unsuitable material that can be effectively removed.

3.6.1 Excavation shall be performed to the lines, grades and slopes
shown on design drawings and as required to permit placement of filter
sand, geotextiles, crushed stone and rip-rap. The steepest slope shall be
3.5 horizontal to 1 vertical.

3.6.2 Slopes of all excavations shall be cut true and straight, and
all loose trash, stones, boulders, roots, stumps and unstable ground in the
slopes shall be removed.

3.6.3 Variations of depth, width and length of excavation, or
increase and decrease of excavation slopes from those shown on design
drawings shall be accepted by Engineer in writing.

3.6.4 All erosion and sediment control facilities for the various
excavation and spoil areas shown on design drawings shall be coordinated
with and constructed prior to starting other work.
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3.6.5 During the course of any excavation work, located in areas
beyond the clearing and grubbing lines as designated by the Engineer,
extreme care shall be exercised to preserve and avoid damage to trees,
shrubs and all other vegetation that will not directly hamper work progress.

3.7 Overexcavation

Whenever material is excavated beyond the area designated by the Engineer,
Engineer will direct that such overexcavation be backfilled with random
fill material from the site, or purchased material. Sources shall be
subject to Engineer's acceptance.

3.8 Disposition of Excavated Material

Immediately after grubbing and before general excavation commences, topsoil
shall be completely stripped in areas to be excavated. If excavation is
not required on the river bank slopes, the topsoil may be left in place.
Topsoil is defined as the surface or top layer of soil including fine
roots, herbaceous vegetation and overlaying grass, and is characterized by
the presence of organic matter.

3.8.1 Topsoil shall be stockpiled at locations designated by the
Owner, shaped to a smooth outline, and compacted by two (2) or three (3)
passes of the hauling and spreading equipment.

3.8.2 Material shall be classified and segregated during the
excavation and shall be placed directly in final locations or in temporary
stockpiles and later placed in the designated final locations in accordance
with design drawings or as designated by Owner.

Insofar as it is practicable, all suitable materials resulting from
excavations shall be used for shaping, grading and construction. Where
practicable, materials suitable for use for construction shall be excavated
separately from materials to be spoiled.

3.8.3 Excavated materials which are unsuitable for use in accordance
with this specification and design drawings or which are spoil or excess
material not required for construction shall be disposed of as designated
by Owner. No material from the designated contamination zone (site
boundaries) shall be moved outside the contamination zone. Spoil areas
shall be brought to smooth lines and shaped to ensure drainage.

All waste material shall be disposed of in a manner which will avoid the
necessity for rehandling or interference with other work. It shall be
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spread and graded in uniform layers and compacted by a minimum of four (A)
passes by self propelled wedgefoot rollers or other equipment acceptable to
Engineer.

3.9 Backfill

Every effort shall be made to place backfill material symmetrically and in
uniform layers. Where a large number of lifts are required to complete a
backfill operation and the elapsed time between placements is large, the
surface of each lift should be sloped to facilitate drainage.

3.9.1 All necessary processing, including raking, crushing, removal
of oversize material, mixing, and watering or aerating shall be performed
in the stockpile area.

3.10 Materials For Erosion Protection

Materials for erosion protection used at any location shall be those shown
on design drawings, and shall conform to the following requirements:

3.10.1 Filter Bedding Sand

The sand shall be free of organic matter, rubbish, debris, or other
unsuitable materials, and shall have no more than 5 percent of the material
passing the No. 200 sieve in accordance with ASTM D11AO. In addition, no
more than 35 percent by weight larger than No. A sieve shall be retained.
The maximum allowable size of material shall be 3/8 inches, and the
following additional requirements shall be adhered to:

Size Percent Passing

1/2 inch
3/8 inch 100
No. A ' 98-100
No. 8 95-100
No. 16 93-98
No. 30 85-95
No. 50 40-85
No. 100 15-25
No. 200 10-20
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3.10.2 Manufactured Sand

The manufactured sand shall be free of organic matter, rubbish, debris or
other unsuitable materials, and shall have no more than 5 percent of the
material passing the No. 200 sieve in accordance with ASTM D1140. The
maximum allowable size of material shall be 3/8 inches, and the following
gradation requirement shall be adhered to:

Size Percent Passing

3/4 inch 94-99
3/8 inch 87-92
No. 4 37-42
No. 20 12-17
No. 40 5-10
No. 100 3-8
No. 200 0-5

3.10.3 Geotextile

The filter fabric shall be a synthetic non-woven geotextile similar to
Mlrafi #140 or approved alternate. The material shall be a 100% polyester
filament fabric, mechanically bonded, weighing approximately 5.0 oz/sq yd.
The material shall have sufficient tensile strength, provide permeability,
soil retention and separation, conformability, lateral restraint,
maintaining drainage and waterflow, resist soil chemicals and ultraviolet
light exposure.

3.10.4 No. 3 Stone shall be obtained from hard, durable and clean
rock, and shall have no more than 15 percent of material smaller than
one-half (1/2) inches. The maximum allowable size of material shall be two
(2) inches, and shall meet the following gradation requirement:

Size Percent Passing

2-1/2 inch
2 inch 95-100
1-1/2 inch 35-70
1 inch 0-15
1/2 inch 0-10
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3.10.5 Rip-rap shall be obtained from hard, durable and clean rock and
shall consist of quarry run stone. The size of rip-rap shall be uniformly
graded from a maximum size of eight (8) inches to a minimum size of four
(4) inches and the fifty (50) percent size of five (5) to five and one-half
(5-1/2) inches.

3.10.6 Random Fill material shall be uncontaminated material free of
stumps, roots, brush, rubbish, organic topsoil and other objectionable
material. While no specific requirements covering type, gradation,
moisture content or size limitation for this material are presented herein,
sources shall be subject to Engineer's acceptance.

3.10.7 Spoil Fill material shall consist primarily of material secured
by stripping the topsoil and vegetative material from excavated areas on
the plant site. (See 1.0 "Clearing and Grubbing" Specification.)

3.11 Certificate of Compliance

Contractor shall furnish a Certificate of Compliance stating that all work
and materials furnished comply with this specification and any accepted
deviations that may arise and is agreed upon during construction.

3.12 INSTALLATION

Contractor's construction services shall be in accordance with the
applicable provisions of OSHA Regulation 29 CFR Part 1926.

3.12.1 General

When the weather is such as to endanger the quality of the fill material
being placed, be this due to rain or any other weather element, the
placement of material shall be halted until weather conditions are
satisfactory. Under no conditions shall fill be placed during heavy rains.

No materials shall be placed while frozen nor shall any material be placed
on frozen surfaces.

The area to be filled shall be prepared by proof rolling with a minimum of
four passes of a self propelled wedge foot roller having a minimum static
weight of 20 tons.

The random fill material shall be spread and leveled in layers not
exceeding 12 inches in thickness before compaction.
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The Contractor shall uniformly grade the areas within the limits shown on
the design drawings, including adjacent transition areas, and smooth the
finished surfaces.

3.12.2 Filter Bedding Sand

The area to be backfilled or filled shall be prepared by grading and
shaping and by compacting the material in place on slopes and other
placement areas with equipment track walking a minimum of four (4) passes,
or a self propelled wedge foot roller having a minimum static weight of 20
tons, or until accepted by Engineer.

fl~ filter bedding sand material shall be placed in two (2) equal lifts.
The first lift shall be spread and graded before compaction and shall be
compacted with a minimum of four (4) passes of a self propelled wedge foot
roller having a minimum static weight of 20 tons or until accepted by
Engineer. The second layer shall be spread and graded and compacted by a
minimum of four (4) passes of equipment (bulldozer) track walking or until
accepted by Engineer.

3.12.3 Manufactured Sand

Placement and compaction of manufactured sand fill shall be prepared by
grading and shaping and by compacting the material in place on slopes and
other placement areas with equipment track walking a minimum of four (4)
passes.

3.12.4 No. 3 Stone

After placement of the filter fabric the aggregate shall be deposited as
uniformly as possible.

The aggregate shall be placed directly on the filter fabric and graded as
required.

Installation and compaction of crushed stone fill may be performed by the
passage of dozers or by surface vibrators, smooth rollers, power tampers or
other equipment acceptable to Engineer.

Where compaction of crushed stone backfill is performed by portable
equipment, the material shall be deposited in horizontal layers and
compacted to a stable condition.

3.12.5 Rip-rap

Rock for rip-rap shall be placed on a No. 3 stone filter blanket in a
manner to produce a reasonably well-graded mass of rock with the minimum
practicable percentage of voids and without pockets of small rock and
clusters of large rock.
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When rip-rap is provided in a single operation it shall be placed to the
full slope thickness indicated on design drawings in one operation and in a
manner to avoid displacing the underlying materials.

3.12.6 Geotextile

Prior to the placing of the filter fabric the manufactured sand shall be
cleared of any protruding objects, boulders, large rocks and debris and
shall be shaped and compacted.

Geotextile shall be placed in strict accordance with manufacturer's
instructions on prepared stable and graded slopes or surfaces.

The fabric shall be anchored and staked with securing pins. Joints shall
be overlapped a minimum of 18 inches and secured in accordance with the
instructions.

3.12.7 Random Fill

Random fill shall be placed carefully so as not to disturb previously
placed backfill of any type.

All material shall be deposited and graded so that gravel, cobbles and
boulders will be well distributed and not concentrated in pockets or in any
one layer.

Where random fill is to be placed over ground a series of open furrows
shall be formed not less than eight (8) inches deep below the ground at
intervals of not more than three (3) feet. Sloping ground shall be
furrowed or stepped.

3.12.8 Spoil Fill

Spoil fill shall be compacted by two (2) or three (3) passes of the hauling
equipment and shall be leveled to grade by scraping. Provisions shall be
made for drainage.

3.12.9 Phaseout

Erosion and sediment control measures and structures, shall be phased-out
upon completion of the construction in accordance with the Technical
Specification 2.0 "Erosion and Sediment Control."

3.13 ENGINEER'S OBSERVATIONS

The Engineer shall observe the excavation, backfill, filling and grading
operations and record the observations of such activities in field log
books for the purpose of developing the Operations and Maintenance Plan.
Any deviations from the specifications will be reported to the Contractor
and the Owner for repair.
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